Inhibition of the PI3 kinase/Akt pathway enhances doxorubicin-induced apoptotic cell death in tumor cells in a p53-dependent manner.
Constitutive activation of the PI3 kinase/Akt pathway is associated with the neoplastic phenotype of a large number of human tumor cells. As the anti-apoptotic role of the PI3 kinase/Akt pathway has been established, we have examined whether specific blockade of this pathway sensitizes tumor cells to DNA-damaging agent-induced cytotoxicity by enhancing apoptotic cell death. Although a PI3 kinase inhibitor, LY294002, by itself does not induce apoptotic cell death, LY294002 selectively and markedly enhances the apoptosis-inducing efficacy of doxorubicin: such an enhanced cell death is only detected in tumor cells in which the PI3 kinase/Akt pathway is constitutively activated, and it is totally dependent on the functional p53 pathway. These results suggest that the combination of a PI3 kinase/Akt pathway inhibitor and doxorubicin provides an efficient chemotherapeutic strategy for the treatment of tumor cells in which the PI3 kinase/Akt pathway is constitutively activated and the p53 pathway is functional.